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ASS�RAC� 
Health co�d���o�s s�c� as the p�esence of 
in:ectious and ac�te diseases, s�bstandard living 
conditions, and nut�itional stat�s �ay influence the 
attainment of adult statu�e amon� Eastern Cherokees 
living in the western North Carolina mountains in 
the late Nineteenth Century. Stature measurements 
and genealogical information were collected in 1892 
by Fred Starr under the direction of Franz Boas. 
Living descendants of individuals measured in 1892 
were identified. This sample was measured and 
interviewed. These data sets were used to access 
the attainment of height among adolescents and 
adults. 
Historical photos taken by Mooney (circa 1880) 
provided visua: images of fat patte�ning amo�g the 
Eastern Cherokees at the turn of the century. 
Further information on the health status of the 
historical Eastern Cherokees was obtained by 
examining the health records of the Cherokee Agency 
School {1894-1905} and C�erokee Hospital Quarterly 
Reports (1914-1921). Interviews and key informants 
iv 
we�e ab�e to p�ovide the emic view of t�e e�e�gence, 
the ca�ses, and preven�at�ve measures of diabetes. 
:� was =o�nc that Eas�e�� Che�okees expe�ienced 
a negative sec�lar trend in stat�re duri�g the last 
half of the Eighteenth Century. The trend reversed 
during this century. Adolescents living today are 
taller than their 1892 counterparts. 
There is evidence of obesity and f at patterning 
among the Eastern Cherokees, especially as an 
individual ages. It is probable that diabetes was 
present on the Qualla Bounda�y rr.uch earlier than 
previo�sly believed. Diet was identified as the 
cause of diabetes and also as a preventative measure 
along with exercise. 
V 
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CHAPTER 1 
INTRODUCTION AND RESEARCH GOALS 
Introduction 
Amerindians today are experiencing a high rate 
of adult-onset diabetes mellitus with fatal 
consequences. Diabetes is the ninth leading cause 
of death for all Amerindians. Among Amerindian 
women it is the eighth leading cause of death and 
the eleventh for Amerindians men (USDHHS 1988). 
The present high rate of diabetes has been 
noted by many researchers (West 1974 and 1978, 
Hammon et al. 1978, Judkins 1978, Knowler et al. 
1978, Weiss et al. 1984, and Lang 1985). It has 
been demonstrated that obesity or excessive body fat 
is related to adult onset diabetes (Szathmary and 
Holt 1983, Mueller et al. 1984, Kaplowitz et al. 
1987, Freedman and Rimm 1989). Diabetes was not 
identified in Amerindians until the 1940's (West 
1978). 
It has also been stated that obesity was not 
present in Amerindians until the last half of this 
century. The identification of obesity historically 
1 
has been determined by the relationship of weight to 
height. A discussion of the use of weight for 
height through history, and its limitations can be 
found in Grande and Keys ( 1980). Other measures 
such as fat patterning, percentage of body fat, and 
skin-fold measurements may be more indicative of 
obesity or more related to the development of 
diabetes. However, the attainment, or lack of 
attainment of genetic potential in stature could be 
a contributing factor in the development of excess 
body fat. 
Fred Starr, under Franz Boas' directions, 
measured 459 Eastern Cherokees representing 
approximately 225 families in 1892. Many of their 
descendants continue to live on the Qualla Boundary 
commonly referred to as the Cherokee Reservation in 
Cherokee, North Carolina providing a link to the 
past. Furthermore, photographs of Eastern Cherokees 
before the turn of the century provide a visual 
representation of the people. Early health records 
allow for insight into the health status of the 
Eastern Cherokees near the time of Starr's visit. 
2 
Research Goals 
The goals of the research were to: 
1. Compare the measurements of the 1892 sample with 
their living descendants to: 
A. Determine the adolescent and adult stature 
of the 1892 sample and compare these data 
to a sample of their living descendants. 
B. Determine if a change through time (secular 
trend} is present for stature. 
C. Relate the stature and secular trend of the 
1892 Eastern Cherokees by degree of Indian 
Inheritance of 75 percent or more. 
2. Examine photographs circa 1880s to find if 
there is evidence of excess weight and if a 
definite fat pattern is exhibited. 
3. Examine available historical health records 
(1894-1921} to assess health conditions possibly 
related to diabetes. 
4. Find the emic viewpoint of Eastern Cherokees 
concerning the emergence of diabetes, causes of 
diabetes, and preventative measures and use these 
data in the interpretation of the secular trend, 
photographs, and health records. 
3 
CHAPTER 2 
GENERAL REVIEW OF DIABETES LITERATURE 
History 
Diabetes mellitus has been a known medical 
problem for over 2, 000 years. A . G .  Macleod (1969) 
has reviewed the early history of diabetes. For the 
purpose of this research, a summary of his report is 
presented. 
The earliest known descriptions are from Egypt 
and the Ebers papyrus . Celsus (30 BC-50 AD) 
describing a condition of polyuria without pain but 
with emaciation. In the first century, Aretaeus 
outlined the principal symptoms and the progressive 
nature, and named the disease. He also was the 
first to note the fatal outcome of diabetes. 
Diabetes was also present in the Far East. 
Chinese physician Ch'ang, Ch'ong-king in the year 
200 A. D. described diabetes as a disease of thirst. 
An unidentified writer in 600 A. D. described a 
symptom complex which included polyphagia, 
polydipsia, and polyuria. 
4 
In India, diabetes was referred to as the 
Honey-Urine Disease. During the Sixth century the 
hereditary characteristics were noted. Avicenna 
(980-1037 A. D. ), an Arab physician, was the first to 
describe diabetic gangrene as well as to propose the 
first theory of the role of the liver in diabetes. 
By evaporating some urine, Paracelsus 
{1493-1541) recovered a solid substance he called 
"salt. " Thomas Willis introduced the notion of 
tasting the urine for a sweet, sugary taste. In 
1775, Mathew Dobson recognized that the sweet 
material was sugar. M. Chevreul identified the 
sugar as glucose in 1815. From the sweetness of the 
urine, Willis developed the first diagnostic 
approach and treatment. The treatment consisted of 
controlling the amount of food. A series of dietary 
therapies followed and some included the use of 
lime-water and animal foods. 
Until the discovery of the glycogenetic 
function of the liver by Claude Bernard in 1848, 
advances in treatments and diagnosis were at a stand 
still. Bernard Naunyn in Germany discovered that 
glycosuria due to high blood sugar is diagnostic of 
diabetes . New methods of treatment were initiated. 
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In the �ineteenth century, Bouchardat 
introduced the use of exercise and demonstrated the 
effects of exercise on increasing carbohydrate 
tolerance. He advised diabetic patients to eat the 
least amount possible. 
During the same time period, Naunyn found that 
all food would contribute to the amount of sugar in 
the blood and stressed that the diabetic diet should 
be based on total caloric intake. F. M. Allen used 
the concept of undernutrition in treatment, which 
appeared to be the best option for diabetics to live 
longer lives before the development of insulin 
injection. 
Research into the function of the pancreas was 
begun by Paul Langerhans in 1867. Langerhans made 
the discovery of islet formation. In 1893 G.E. 
Laguesse suggested the endocrine function of the 
islet and named them in honor of Langerhans. 
Minkouski produced a diabetic animal accidentially 
when the pancreas was removed. This discovery 
led to recognition by E.L. Opie and L. V. Soboler, 
working in separate laboratories that islet tissue 
was needed for control of carbohydrate metabolism. 
Robert Bensley defined the finer structure of islets 
61 
as distinct from those of acinar cells. In 1907, 
M.L. Lane discovered distinguishing features of 
two types of human islet cells, alpha and beta. The 
work of these men lead to the discovery of insulin 
in 1922 by F. G. Banting and C.H. Best. 
Oral medication was developed in 1942 by M. 
Janbow. The oral medication consist of drugs to 
stimulate the pancreas to produce insulin and/or to 
promote cell receptor acceptance of insulin. These 
drugs have been improved over the years. 
Etiology 
Diabetes mellitus is a syndrome that is 
characterized by clinical manifestations of varying 
severity which affect several major organ systems 
(Bacchus 1977) . Diabetes mellitus is not a single 
nosological entity but a group of heterogenous 
diseases which cause a disturbance in the 
intermediary metabolism resulting in the presence of 
an inappropriate hyperglycemia (Nerup 1978) . 
Bacchus (1977) discusses four features of 
diabetes mellitus. The first is a thickening of 
capillary basement membrane and a delay in the 
initial secretion of insulin during glucose 
7 
stimulation. Macroangiopathy with large-vessel 
disease, accelerated atherosclerosis, medical 
calcification, and microangiopathy with thickening 
of the capillary basement involving frequent kidney 
involvement are other features of diabetes mellitus. 
The fourth feature is the presence of neuropathy 
with peripheral sensorimotor defects, segmented 
demyelination, and abnormalities of the Schwann 
cells. 
There are five nosologically distinct types 
of diabetes mellitus: (1) Insulin dependent (IDDM), 
commonly called Juvenile Onset Diabetes or Type I, 
(2) Non-Insulin dependent (NIDDM), often referred to 
as Maturity Onset Diabetes or Type II, (3) Maturity 
Onset type of diabetes in the young, (4) Diabetes 
mellitus or carbohydrate intolerance associated with 
genetic syndromes, and (5) Secondary diabetes 
mellitus (Nerup 1978). 
The diabetes most prevalent among Amerindians 
is the Maturity Onset Type II diabetes. There is 




Diabetes mellitus is diagnosed by the presence 
of an excessively high concentration of glucose in 
the blood. This can occur spontaneously or 
following an oral glucose challenge (Knowler et al. 
1983). A diabetic patient will have constant 
overnight raised basal plasma glucose 
concentrations, repeatedly over time (Turner 1986). 
Inheritance 
The specific cause of any of the types of 
diabetes mentioned above has not been identified. 
Researchers have proposed several theories, grouped 
as either genetic or environmental in nature, as to 
the cause of Maturity Onset Diabetes. There appears 
to be a difference in the mode of inheritance in 
Type I and Type II diabetes. In Type II diabetes 
the mode of inheritance is multifactorial involving 
a small number of relatively common autosomal 
recessive genes with or without a few rare genes. 
An important point to note is that the disease 
itself is not transmitted; but only the 
predisposition to diabetes is transmitted (Bacchus 
1977). Knowler et al. ( 1983) found that children 
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who had two diabetic parents had a considerably 
higher rate of Type I diabetes than those with only 
one diabetic pa�ent or two nondiabetic parents. 
One specific area being examined for genetic 
control is the Human Leukocyte Antigens factor (HLA) 
which is located on the sixth chromosome. Within 
the HLA system, there are 54 different factors which 
can be coded from the one chromosome. The HLA 
factor has been examined in both population studies 
and family studies (Bacchus 1977, Nerup 1978). A 
recent study of the Xhosa tribe of South Africa 
found that individuals with Type Ir' diabetes had a 
higher presence of the HLA factors BW35 and A2 
(Briggs et al. 1980). 
Another genetic theory, the Thrifty Gene, 
was proposed by Neel {1962). The basis of this 
theory states that hunters and gatherers lived in a 
state of fluctuating feast and famine. The "thrifty 
gene" provided them with a selective advantage which 
allowed an individual the ability to store calories 
in the form of fat during periods when food was 
plentiful thereby allowing the person to survive a 
period of famine better. This ability to store 
energy efficiently during these cycles of feast and 
lQ 
famine, may now lead to obesity, insulin resistance, 
and the on set of Type II diabetes (Knowler et al. 
198 3) 
Environmental Factors 
Environmental factors may exert an influence in 
the development of diabetes either alone or in 
conjunction with the genotype . One example is a 
viral infection which may affect islet cells. The 
environment can also exert an influence on the onset 
of diabetes by triggering the pentration of the 
diabetic genotype ( Bacchus 1977). 
Three other environmental factors which may 
affect the rate of diabetes, especially among 
Amerindians, have been described by West { 1978). 
A rise in the rate of diabetes corresponds to an 
increase in sugar consumption and processed foods 
and increased total caloric consumption . Over the 
years, there has been a marked reduction in exercise 
among the Indians as lifestyles have changed. 
Finally, tribes with current high rates of diabetes 
were also tribes which experienced a catastrophic 
decline in the population at one time in their 
11 
history (i. e .  Trail of Tears, Small Pox and other 
epidemics). 
Obesity 
Obesity, the excess of adipose tissue, is an 
environmentally induced factor affecting the 
expression of diabetes. The incidence of diabetes 
has been shown to be strongly related to obesity in 
Pima Indians, residents in Oxford, Massachusetts, 
Israeli men, and middle aged Norwegian men (West 
1978, Knowler et al. 1981). The obesity effect was 
greater in individuals with at least one diabetic 
parent (Knowler et al. 1981). West { 1978) described 
obesity as the major factor accounting for the 
diabetic epidemic in Amerindians. He felt that the 
susceptibility to obesity was due to their present 
environment. More recent research indicates a 
genetic component (Coffey 1977, Coleman 1979, Terry 
1982). 
Diabetes and obesity seem to be especially 
common in areas where the population has experienced 
a rapid change in the environment and major 
socioeconomic changes. Populations in which this 
has occurred include Polynesians, Micronesians, 
12 
Aust�alian Aborgines, and Amerindians (West 1978, 
Knowler et al. 1983). 
!n Saudi Arabia, a country where modernization 
is occurring a�d the populatio� is in transition, 
Fatani et al. (1987) found a mixture of the same 
characteristics of diabetes that is seen in 
developing societies and in Western societies. 
"The impact of modernization (in Saudi Arabia) 
occurring in the area over the last two decades has 
probably highlighted that problem of diabetes 
mellitus in a susceptible community. The changes in 
life-style, diet, exercise, and urbanization have 
probably contributed to the higher prevalence of the 
disease in the area" ( Fantani et al. 19 8 7: 18 3) . 
This rapid modernization and the increase in the 
prevalence of diabetes mellitus, type I I  appears to 
affect both rural and urban populations in Saudi 
Arabia {Fantani et al . 1987). 
Treatment 
At present a cure for diabetes has not been 
identified, but with continous life time therapy the 
diabetic individual can live a normal life. The aim 
of therapy is to achieve and maintain normal fasting 
'1 ':) - ..., 
plasma glucose concentrations (Turner 1986) . The 
single most effective t�eatment is control of food 
i�take. This will allow the diabetic to achieve and 
maintai� ideal bocy weight and thereby maintain 
normal blood glucose (Broussard et al. 1982). 
Dietary therapy is usually based upon the Diabetic 
Food Exchange which has been in use since 1948 
(Gillis et al . 1986}. This system controls the 
amount of protein, carbohydrates, and fats in the 
diet, along with control of total calories based 
upon the needs of the individual (i�e. age, sex, 
activity level, pregnancy} (American Diabetic 
Association 1977). 
In addition to diet therapy, a regular 
exercise regime is an integral part of treatment . 
Some individuals need the addition of oral 
medication or insulin injection to maintain normal 
glu�ose level (American Diabetic Association 1977) . 
Complications 
An individual with diabetes may have a host of 
complications which can be acute or chronic. Some 
of the chronic complications include retinopathy, 
ketosis, and neuropathy. The long term effects of 
14 
diabetes mellitus can include heart disease, kidney 




Israel has a diabetic rate of 5. 0 percent in 
men over 40 years (Knowler et al.1978). Fatani et 
al. (1987) report the rate in urban areas of Saudi 
Arabia at 4.95 percent and 4.3 perc�nt at one rural 
medical site. The authors pointed out that this was 
relatively high when compared with other developing 
countries. Overall, the diabetes rate was 2.9 
percent for men and 5.9 percent in women, a 
significant (p < . 001 ) 1:2 ratio. When only adult 
individuals (> 15 years) were examined, the diabets 
rate changed to 4. 02 percent in men and 9. 5 percent 
in women, which again gives a significant (p < .001) 
ratio of 1:2. 4. The rate rose as the age increased 
in both sexes. In men the diabetic rate was 1.04 
percent for 14 years and younger and 10. 2 percent 
for those 55 and older. In women the rate for the 
first age group was 0. 3 percent and 18.7 percent for 
15 
those ir- the second. The incidence was higher among 
those classified as belonging to high income groups. 
In additior., the prevalence of rural Saudi wome� 
have a higher rate of diabetes than the r�ral Saudi 
men. This difference may be due to the more 
sedentary lifestyle of the rural women when compared 
to the men. This is a trend seen in developed 
countries (Fatani et al. 1987) . 
I n  the tropics, the diabetes rate among 
Mabuag Islanders was reported as 142/1, 000 while in 
South Rhodesia the rate was 1/1, 000. I n  Hawaii, the 
rate was 11/1,000 among the Caucasian residents. 
This was i� contrast to the unmixed Hawaiian natives 
rate of 78/ 1, 000 (Drevets 1965). Table 1 
summarizes various published reports on the world 
wide incidence of diabetes as reported by Hammon et 
al (1978). 
United States 
The incidence of diabetes for the general 
United States population has been estimated to be 
between one and two percent (Judkins 1978, Knowler 
et al. 1978). The rate for diabetes Type I I  was 
reported at 0.16 percent for individuals under 2 5  
16 
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years and 6 .4 percent for those aged 66-75 years 
(Bacchus 1977) . In Rochester, �ew York the age 
adjusted rate was 1. 6 percent and in Oxford, 
Massachusettes the rate was 1. 7 percent {Knowler et 
al. 1978) . 
In both males and females a progressive, 
but slow, rise in the frequency was seen. After age 
55 a marked increase in the incidence was seen up 
till age 74. This trend was stronger in females 
than males {Bacchus 1977) . Knowler and others in 
1978 reported that the United States Health 
Interview Survey found that incidence of diabetes 
decreased in males above 64 years; however, the 
opposite trend was seen in women over 64 years. 
Bacchus ( 1977) cites a study of 28 1 men aged 30 to 
69 years. Both the prevalence and probability rose 
as the age increased, with the sharpest increase 
among those in the age range 40 to 49. 
Amerindian 
A recent explanation for the high rate of 
diabetes in Amerindians was proposed by Weiss, 
Ferrell, and Harris (1984). The theory of New World 
Syndrome (NWS) of Metabolic Diseases is based upon a 
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culture-gene ir.te�actior. i� a series of metabolic 
disorders affecting Native Americans (Weiss et al 
:!.984). "The ir..teraction betweer:. environment a::d 
susceptible genotype(s) is viewed as the underlying 
cause" {Weiss et al :!.984: 154). NWS is a " cascading 
sequence of increasingly severe and diverse 
patholqgical conditions which begins at a clinically 
silent level as altered physiology" (Weiss et al. 
1984:154). The sequence of events� beginning at 
puberty or shortly thereafte�, includes a tendency 
to become obese, the production of a litgoginc bile 
which leads to the formation of gallstones, the 
development of adult onset diabetes mellitus, and 
the development of cancer in middle digestive systere 
organs. 
Within the United States a ditference has been · 
noted both within and between the Amerindian 
population and the general American. population. 
(Knowler et al. 1978). Hrdlicka (1908) listed 
diseases being treated by Dr. W.K. Callahan during 
January 1902. Only one adult woman was listed for 
treatment of diabetes. A review of medical reports 
by civilian and military doctors serving the 
Oklahoma Indians from 1928 to 1939 did not list any 
19 
cases of diabetes among the Indians but die report 
diabetes among the Whites the doctors were t�eati�g 
(West 1978 } . Even as late as 195 5 , no significant 
difference between the occurrence of diabetes in 
Amerindians and Whites could be determined . In 1963 
the death rate for persons with diabetes aged 45 to 
54 years in the United States was 12. 1/ 100, 000 while 
the Indian death rate was 59. 3/ 100, 000. Indian age 
adjusted death rate ( per 100, 000 } due to diabetes 
was 17.0 in 1955 ( USDHHS 1988). By 1967, the 
Amerindian rate of diabetes was 2. 3 times greater 
than the Whites (West 1974). In 1985 the 
age-adjusted death rate (per 100, 000) for diabetes 
was 22. 9 among Amerindians. In 1985, diabetes was 
the second most frequent cause for a visit to an 
Indian Health Service ( USDHHS 1988). 
Not all Indian tribes have an identified , 
currently high, rate of diabetes. West ( 1974) 
stated that 1954 records showed low rates of 
diabetes in the Apache, Papagos, Paiutes, Utes, and 
Navaj o, Hopi , Shoshone, specific sub-tribes of the 
Apache, and Athapascan Indians of Canada and Alaska ; 
with the lowest rates in the Hopi and Navaj o  tribes . 
Diabetes is uncommon in Eskimos (Drevets 1965). 
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However, in many tribes there has not been a 
concerted effort to identify d : abe�es. 
Some Amerindian tribes are experiencing a high 
rate of diabetes among their members and emphasis is 
being placed on scientific studies. Several 
estimates for various tribes appear in the 
literature. Judkins (1978 ) estimates that up to 5 0  
percent of all Indians in Arizona are diabetic . The 
Sioux residing on the Devil ' s  Lake Reservation in 
North Dakota have a crude diabetes rate of 
24 percent for those aged 35 and older (Lang 1985 ) .  
One-fourth of the Zuni Indians over the age of 4 5  
have diabetes and the total percentage is 4. 3. As 
seen in other groups, diabetes is more common in 
women (27. 9 percent) than in men (20 . 3  percent) 
(Long 1978). Among the Kiowas and Comanches, 20 
percent of individuals over 30 years have been 
diagnosed as diabetic. However, one-third 
of those classified as non-diabetic have had an 
abnormal glucose tolerance test (West 1978) . 
One tribe experiencing a high rate of diabetes 
is the Pima. Diabetes among the Pima has been the 
most extensively investigated. As early as 195 4  the 
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? i �a had a moderately high p�evale�ce ra:e (West 
1974 ) . Ham�o� e t  a :. ( 1978 ) report the P i�a as 
having the highest identified inc idence of d iabetes 
in the world. Bacchus (1977 )  report the rate as 
�eing 50 percent, while Knowler et al . ( 1 978 ) has 
the age/sex adjusted incidence as being 26 . 5/ 1 , 000. 
When compared to the Rochester , New York diabetes 
rate the Pima rate is 12 .7 times greater . Table 2 
shows the prevalence and incidence rates based on 
age and sex for the Pima Indians. The peak increase 
in the incidence rate occurs between age 25 - 54 in 
both males and females (Knowler et al. 1978 and 
Hammon et al. 1978 ) .  The rate decreases in 
individuals 74 years and over. Knowler et al . 
( 1978) gives two explanations for this trend. One 
is the presence of a cohort effect. People born 
recently are subjected to different environmental 
influences than those in the 74 and over age range. 
A second explanation given was that the causes of 
diabetes operate chiefly during ear ly and middle 
adulthood ; therefore, older people may be less 
susceptible. 
The high incidence of diabetes is not limited 
to the Western tribes . The Eastern tribes are also 
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TABLE 2.  Prevalence and Inc ide�ce Rates o= P i�a 
! ndians by Age and Sex. 
Age Range Prevalence* :ncidence* *  
I I 1 , 000 ) I I : , 0 0 0 ) \ \ I 
Male Female �ale Female 
25 - 34 
3 5  - 44 
45 - 5 4  
5 5  - 64 
65 - 74 
75 - 84 
85 - 94 
20. 2 






1 4. 5  48. 3 
35. 1 60. 9 
48 . 4  24. 5 
68. 3 37 . 2  
47. 5 
53. 9 20. 8 
0. 0 
Adapted from: Know ler et al. 1978:500 ) 
Knowler, W . C. ,  P. F.. Bennett , R. F. Hammoti , 
and M. Mil ler 
1978 Diabetes inc eidence in Pima Indians : 
contributions of obesity and parental 
diabetes. American Journal of 
Epidemology , 113: 500 
* Prevalence rate measures the number of cases 
present at , or during , a specific period of 
time (Lilienfeld and Lilienfeld 1980 : 139). 
45. 2 




� *  I ncidence rate is a direct estimate of the risk 
of developing a diseasese during a specified 
period o: time ( Li!ienfeld and Lilienfe:d 
:!..980 : 139). 
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experier.c :ng high rates . O�e-th�rd of the adult 
Seneca Nation Indians of the Cattaragus and 
Alleghany reservations are a: f ected by the disease 
(Judkins 1978 ) .  Amon� Choctaws with full Choctaw 
inheritance the diabetes rate was 5 3. 2/1000 while 
among Choctaws with mixed inheritance the rate drops 
to 18. 3/1000 (Drevets 1 965). In 1971 ,  West ( 1974) 
observed that 20 percent of the Choctaws over age 34 
were diabetic. 
There is no question that Type I I  diabetes is a 
health problem for the Eastern Cherokees. During 
the Fiscal Year 1988-89 there were a total of 53, 959 
out patient clinic visits . Of these , 3 , 241  were to 
obtain treatment ir. re lation to e�docrine , 
nutritional, and metabo lic disorders (see Quiggins 
(1990) for curre�t incidence } .  
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CHAPTER 3 
SISTORY OF EASTERN CHEROKEE S  
At the time of White contact the Cherokees 
lived in eight states (West Virginia, Virginia, 
Kentucky, Tennessee, North and South Carolina, 
Georgia, and Alabama) totalling 40, 000 square miles. 
The orginial population of the Cherokees has been 
estimated between 20, 000 to 25, 000 people ( French 
and Hornbuckle 1981). Traders from South Carolina 
and other areas, began making the journey to the 
Cherokees around 1673 . This trade brought changes 
including firearms, cloth fabrics, and metal tools. 
These contacts brought far-reaching changes for all 
Cherokees. However, Cherokees residing in North 
Carolina retained more of the traditional Indian 
ways ( Witthoft 1979) . 
During the early 1800s there were approximately 
16 , 542 Cherokee Indians residing in North Carolina, 
Tennessee, Alabama, and Georgia. Of the total 3 , 644 
were living in settlements in the mountains of 
western North Carolina (Finger 1984). Under the 
Indian removal program , led by President Andrew 
25 
Jackson , the Cherokees were forced to the West in 
1 8 3 8  in what has beco�e known as the " Tr2 i l o f  
Tears" ( Reed 1979). At this time indiv iduals 
residing in Quallatown , Cheoah, and othe� 
settlements working through William Thomas , 
petitioned the state of North Carolina to become 
citizens and to be allowed to stay. Preliminary 
approval was obtained in 1837 . At this time there 
were 60 heads of families representing 333 
individuals (Finger 198 4) . 
After the signing and ratification of the 
Treaty of New Echota, the task of removal of the 
Cherokees began . Major General Winfield Scott was 
the commanding officer in charge of the removal. 
Although he recognized the rights of the Quallatown 
Cherokees to stay, Scott , wit� the aid of 
Rev . Jessee Bushyhead, tried to convince them to 
move west with the other Cherokees . .  This was 
unsuccessful. 
As the year 1838 closed, the majority of 
Cherokees were either in the West or well on the 
way. Of the Cherokees remaining in North Carolina 
approximately 700 resided in Quallatown. Four 
hundred additional Cherokees were located along the 
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Cheoah , Val ley . a�d Hiwassee rivers. �he total 
number of Cherokees in Nort� Carolina was 
approximately :, 100 . A� add i tional 3 00 Cherokees 
who were of mixed inheritance or were Cherokee by 
marriage lived in  Georgia , Alabama , and Tennessee 
{Finger 1984 ) .  By 1860, it was estimated that 1, 200 
Cherokees resided in  North Carolina ( Witthoft 1979). 
The economy of these Indian settlements was 
based on subsistence agriculture. The principal 
crops grown were both native and introduced crops 
including corn , wheat , several varieties of beans , 
field peas, and peaches . Food used- by the Cherokees 
also included flora and fauna obtained through 
hunting and gathering. 
Perry { 1 974 )  found that knowledge of edible 
wild plants is still present today. Seasonality of 
the plants played a role in their use although some 
preservation did occur. The knowledge of , 
recognition of , and use of the traditional food 
sources was found to be present today among Cherokee 
adolescents ( Story 1980) . Strawberries , 
raspberries , blackberries , and huckleberries were 
the four traditional foods most preferred by 
Cherokee adolescents in 1980 . Greens and wild 
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plants were the most frequent items not recognized 
as a food source. 
From 1870 until the early 1900s a series of 
parasites, disease , and insects had a devastating 
effect on Cherokee agriculture and thereby on their 
subsistence economy . The majority of crops, 
especially those which were settler introduced, were 
destroyed. 
During these years the Indians were 
dependent upon the outside world for staples such as 
fabric, coffee, and steel . These needs were met by 
a barter system. The Cherokees had little cash but 
used crafts such as White Oak baskets and Buckeye 
dough trays to trade with the traveling traders who 
served as middle men in the barter system. It was 
not until after the Civil War that the flow of cash 
increased due to the introduction of the lumbering 
industry and the railroad. This cash permitted a 
slight growth in the economy, but the subsistence 
base agriculture remained the mainstay of the 
Cherokees. 
During the early 1900s the Cherokees did not 
qualify for any Federal assistance programs in 
existence because their lands did not meet the 
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definition of a " farm". In 1940, the ir.troduction 
of money from military income increased their 
economy and it has continued to grow. 
Table 3 summarizes the dates of reported 
changes in the economic conditions prior to 1945. 
From 1860 until 1945 there was a gradual 
impoverishment of the land due to : 
Erosion and destruction of resources. 
Plant disease. 
White " Cherokee " land grabbing. 
Changes in the National economy and 
business. 
Isolation from Mainstream America . 
The housing conditions prior to 1945 can be 
classified at best as poor. Families, many times 
multigenerational, lived in windowless log cabins. 
There were no provisions for replacements when a 
cabin was destroyed. Education was also poor. 
Students were required to attend and live at the BIA 
schoo l s . 
Prior to 1945 the general health of the 
Cherokees was reported to be poor. Some conditions 
that were present included poor nutrition, obesity , 
protein deficiency, hepatitis, cirrhosis, and 
tuberculosis. Some of the parasites which infected 
2 9  














continues for approximately 
1200 individuals 
Plants destroyed by 
disease, etc. 
Introduction of lumber 
industry and railroad 
Continued impoverishment 
Introduction of money from 
military income 
Beginnings of tourist 
industries 
and other improvements . 
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the Cherokees were roundworm� ,  �ice , fleas , a�c 
bedbugs ( Wittho ft 19 79 ) . 
An exarr.ination of the Hea l th Records from the 
Cherokee Agency School from 1 896 - 1909 identified 
the leading causes of illness as influenza, upper 
respiratory problems, tuberculosis , chicken pox , and 
various gastrointestinal problems. The Physic ians 
Report for January - July 1914 stated that the 
sanitation of the water supply to the school and 
disposal of waste needed to �e addressed by the 
Bureau of Indian Affairs ( Elliott J 9 1 3a). The 
request for improvements was repeated in the July -
December 1913 report (Elliott 1913b). Dr . R. �. 
Holt ( 1915 ) in a Physician Report repeated the need 
for improvements i� sanitary conditions. Dr. Ho l t  
also stated that the erection of the government saw 
mill would :nduce the Cherokees to construct better 
homes with " simple sanitary pr ivies . "  
The Physician Reports from Drs. E lliott and 
Holt also listed b irths, deaths , and total 
population. From January - July 1914 there were 62 
births and 1 3  deaths. Eight males and two females 
were born in the second half of 1914, while ten 
males and ten fe�ales died during the same period. 
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In 1915 , there were 35 births , 20 males and 15 
females. Deaths numbered 19, 5 males and 14 
females. These are the births a�d deaths attended 
to by the physicians. Population statistics 
reported in the Physician Report for 1914 show 1176 
males and 1092 females for a population of 2268 
Cherokees. In 1915 , the population totaled 2220 , 
1187 males and 1033 females. 
Since 1945 the economic, educational , and 
health conditions of the Eastern Cherokees have 
improved. This can be attributed to the development 
of the tourist industry , manufacturing industries 
(ie . The Cherokees and White Shield) and service 
industries (ie. Bingo and government employment). 
Federal aid programs such as Special Supplemental 
Food Program for Women , Infants, and Children (WIC) 
and the Commodity Food Program, both sponsored by 
the U. S. D. A. ,  along with the hiring of a community 
nutritionist i n  1976, have contributed to the 
improvement of the nutritional status and overall 
health of the Cherokee population. The monitoring 
of the water supplies, and the availability of 
health and dental care at the Cherokee Indian 
Hospital are also important factors. 
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Improvements also can be seen in hous ing 
conditions and education. The establishment of the 
Cherokee Housing Authority has aided in the 
improvement of housing conditions. The B. I. A .  
schools are now using the latest educational methods 
(Witthoft 1979). 
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GEAPTER 4 
RESEARC� PROBLE� 
Health conditions such as the presence of 
infectious and acute diseases, substandard living 
conditions, a�d nutritional status may influence 
the attainment of adult stature among Eastern 
Cherokees living in the western North Carolina 
mountains in the late Nineteenth Century. In order 
to ascertain the trends of adult stature among 
Eastern Cherokees several methods and data sets were 
used. 
�he inf luence of these factors will also be 
examined in relationship to diabetes and diabetic 
related conditions such as obesity. The emic view 
of diabetes , the causes and the preventative 
measures were explored through interviews. The 
interview data was also used in the interpretation 
of stature data, photographs, and health records. 
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CHAPTER 5 
ADULT STATURE 
To obtain a broad view of the stature and 
stature change, the secular trend from 1780 to the 
present is examined. Numerous studies have been 
undertaken to examine the secular trend for specific 
populations (Tanner 1962, Eveleth and Tanner 1976, 
Meredith 1976, Himes and Mueller 1977, Relethford 
and Lees 198 1, McCullough 1982) . Secular trend 
refers to the change over time in a physical trait. 
Research often centers around stature; however 
weight and menses are often examined. Explanations 
for the presence of a secul ar trend, either positive 
or negative, or the absence of a secular trend 
center around changes in nutrition, health, and 
technology occurring in the area (Underwood 1974 , 
Himes and Mueller 1977). Underwood states in 1974 
that nutritional stress can have a retarding effect 
on growing children as they attempt to reach their 
ultimate height. This affects the outcome of the 
secular trend. Prazuck et al. (198 8) reports that a 
positive secular trend is seen in developed 
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countries. This is due to a synergistic effect from 
an increase in the food supply , a supp ly which is 
also higher in animal and vegetable protein, the 
change in youth lifestyle from a decrease of hard 
labor to an increase in athletics during youth, a 
decrease in consanguinity, a decrease and ending of 
many endemic and infectious diseases, and the growth 
of urban areas . Individuals from lower soci­
economic status have a smaller stature increase 
(Prazuck et al. 1988 ) .  
In rural Mali, no secular change was present 
in a study conducted by Prazuck et al. (1988 ) . The 
fact that the country is still developing might be a 
contibuting factor. There was an absence of secular 
trend in a South African study on femur length 
{Price, Cameron, and Tobias 1987 ) .  
The following are three examples of positive 
secular trend. Himes and Mueller {1977) found a 
secular trend in stature, although not statistically 
significant, among adults in rural Colombia . Malina 
et al . ( 1987) examined Mexican American children in 
Brownsville, Texas from 1928 and 1983. Secular 
changes were present for both weight and height, 
with weight showing more change. The height gains 
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between the years 1972 and 1983 were as great as the 
span from 1928 to 1972. The girls did not 
experience gains as large as the boys, although 
neither the individual sex rates or overall rates 
approximated the rates for the developed counti�es 
of Europe, Japan, or for American Whites and Blacks. 
In Germany, an increase in menarcheal age has been 
noted between 1959 and 1967 { Richter and Kern 1987). 
Cross-sectional surveys yield the majority of 
information for secular trend studies ; however, it 
is necessary to take into account the changes that 
are due to aging { Himes and Mueller 1977). This 
decrease in an individual ' s  stature can be 
attributed to, but not limited to, the compression 
of the intervertebral discs , along with general bone 
loss and change in femoral head angle { Relethford 
and Lees 1981). There is considerable variability 
in the onset age of stature decline. It may begin 
as early as in the forties and continue on at a 
steady rate until the eighties where an increase in 
the rate may take place (Borkan et al. 1982, 
Galloway 1988). When working with human stature , 
the loss of height due to age must be taken into 
account. 
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Sample And Methods 
Under the direction of Franz Boas, Fred Starr 
traveled into the western North Carolina mountains 
to observe and to obtain measurements of the Eastern 
Cherokee in 1892. Starr entered the Qualla 
Boundary, or commonly referred to as the Cherokee 
Reservation, near the Big Cove community . 
Measurements were obtained from individuals living 
near the Wrights Creek, Jenkins Creek, and 
Washington Creek areas which are located in the Big 
Cove and the Saco communities (Figure 1). The 
sample does not contain individuals from the total 
Qualla Boundary area nor the Snowbird or Tomotla 
townships located in Graham and Cherokee counties 
respectively. 
The observations made by Starr included 
genealogical information, biographical data, and 
subjective observations on nose shapes, skin 
coloring, and hair coloring . The measurements 
recorded included standing height, sitting height, 
shoulder height, shoulder width, finger height, as 
well as a series of cranial measurements. Starr 
measured 459 individuals representing approximately 
225 nuclear families. It was dif ficult to identify 






0: IC cn 
w lo- w 
en "' z 




Z 0 0 
4
"' z :, - "' 0 
0 Q Ill 
z z >-
- C I-z C :, w .J 2 w .J 
:;i;; 
� C 0 






J'P' "· .J · 
. )  
0 :1 I 
Qualla Boundary of the Cherokee !ndian 
Reservation. 
3 9  
relations in many cases, especially extended 
families. There were 146 separate surnames 
identi f ied. 
Starr's sample included children from age eight 
to elders reported to be 109 years. The total 
number of males measured was 265 ranging in age from 
8 to 109. Females ( n  = 1 77) ranged from age 7 to 90 
years of age. The archival information is housed on 
microf ilm at the Department of Anthropology, 
University of Tennessee, Knoxville. 
For comparative purposes , a sample of 
descendants of those who participated in the 1892 
study were identified. Permission was obtained from 
the University of Tennessee, Human Research 
Committee ( CPR # 2039) to work with them. This 
sample represents 32 percent of the surnames from 
the 1892 data set . This modern sample included 46 
males ranging in age from 21 to 83. There were 129 
females with an age range of 18 to 80 ( Table 4) . 
To determine the presence of secular change in 
height the methodology set forth in H imes and 
Mueller ( 1977) was utilized. Subischial height for 
each individual was calculated by subtracting 
sitting height from standing height. A simple 
4 0  
�ABLE 4 Sex and Age of Eastern Cherokees Measu:-ed . 
189 2  SAMPLE 19 90 SAMPLE 
Age Male Female Male Female 
8 - 10 2 3  ::. 4  
1 1  - 15 52  3 8  
16 - 20 3 4  2 3  0 6 
2 1  - 25 2 7  12 3 6 
2 6  - 30 2 1  1 9  5 8 
3 1  - 35 16 20 6 1 1  
3 6  - 40 22 20 7 6 
4 1  - 45 10 19 1 5 
46 - 50 2 2  10 4 4 
5 1  - 55 I 1 3  1 4 1 2  
56 - 60 5 1 3 7 
6 1  - 65 5 1 4 7 
6 6  - 70 7 5 5 2 
7 1  - 75 5 1 2 3 
76 - 80 0 0 0 2 
81  - 8 5  1 2 2 0 ... 
86 - 90 1 1 
9 1  - 95 1 0 
95 - 100 0 0 
100+  1 0 
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linear regression model �sing standing he ight and 
sub ischial height was performed . The residuals from 
the first regress ion were regressed against age. 
The second regression provided the amount of secular 
change per year due to aging (b ) . The absolute 
value of b was inserted into the following formula : 
ADJUST = Standing Height + b (age - 30) 
This equation allows for an individuals' height to 
be adjusted for their maximum height , which occurs 
near age 30. This adjusted height value was then 
regressed on the birthdate. All analyses were 
performed using Statgraphics Statist ical Program 
Version 3. 0 (STSC 1989). 
Results 
Estimates of stature loss per year (b 
coeff icent) are given in Table 5. Among the 
females, there was a small change (0. 0 21 mm} in the 
amount of stature loss per year between 1892 and the 
1990 sample of descendents. In males the amount of 
stature loss was greater (0. 930 mm) wi th the 1990 
sample of descendents . having a greater stature loss 
per year compared wi th the 1892 sample . 
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�ABLE 5. Adult St ature Decrease Per Year. 
POPULATI ON 
1892 Eastern Cherokee 
1980 Eastern Cherokee 
MALE 
0. 220 mm 
1. 150 mm 
4 3  
FEMALE 
0 . 398 mm 
0 . 3 7 9  mm 
Average stat�re for the 1 892 sa�p le and the 
1990 sample are presented in �able 6. As economic 
a�d l iving conditions have improved, both ma les and 
females have made improvements in their overall mean 
height. Stature for the two samples increased 7.39 
err. for females and 11 . 52 cm for males. For 
comparative purposes, the mean height of Snowbird 
women is given (Terry 1982). Terry ( 1982) found 
that height of women in the Snowbird Township 
decreased as degree of Indian Inheritance increased. 
Among the 1892 sample a statistically 
significant {p = 0. 01) negative secular trend was 
present for both males and females. The ANOVA 
tables are presented in Figures 2 and 3. Graphs of 
the slope for both males and females are located in 
Figures 4 and 5.  The slope was greater in the 
female sample than in the male sample. 
The regression analysis for determining secular 
trend was repeated f or individuals in the 1892 
sample with a self reported Indian Inheritance of 75 
percent or greater. In this subsample 107 males and 
162 females were used. Older individuals among the 
males are also taller than younger men ; how�ver, 
this negative secular trend is not statistically 
4 4  
�ab le 6 .  Co�par is o� o :  �ea� Ee : g��s  o :  Easte=� 
Che�okees. 
SAMPLE 
1 89 2  
1 9 90 
Terry* 
Adapted from : 
Terry , R. D. 
:.982 
MALES 
Me 2..n ( er.. }  s . d . 
1 68 . 4 4-
179. 96 
5 . 8 8 
8. 1 6  
�EMALE:S 
Me a::. s· . d .  
1 5 5 . 2 6 
1 6 ·1 . 7 5 
1 6 0 . 5  
5 . 0 2 
7. 05 
5. 7 
Diet, Anthropometric Characteristics 
and Diabetes-Related Attitudes and 
Knowledge Among Wome� residing in the 
Eastern Cherokee Township of Snowbird. 
Ph. D. Dissertation, The University of 
Tennessee, Knoxville . ,  










... .. tj :s: :x:i, 
::1 m n, z 
P. tO  ...... a 
m m m <: 
'U ::1 :x:i, 
m o., en 
:.1 ll) (1) t--3 
0, :j () Ill 
!l> rt � tr  
::1 ...... , ..., 
r+ <: n, m  
ll) t; 
<: �i n, 
OJ ..... t -3  :.1 
11 n, t j  0, 
...,. O' m 
n, ...... :.1 � 
O' ro  o., m  
...... • lQ 
(1) II •1  
m 
II :x:i, t-1 U> 
0, P• U) 
i-< LJ. :.1 ..... 
m � m o 
n, w n, �  
11 rt t; 
(1) tT1 
0 n., :s: � 
I-ti O � 
:i:: 0, ll) 
tJj (l) rt) r+  
µ. , . •• � ..J  ..... 
t; (Q 0 
rt :.J" i-< :1 







S l ope 
Est i mate 
2831 . 31 
-0 . 61 781 
Standard 
Error 
488 . 4 17  
0 . 263574 
T 
Val ue 
5.  79692 
- 2 . 34397 
Anal ys i s  o f  Var i ance 
Source Sum o f  Squares Df Mean Square 
Mode l 1 8888 . 2 20 1 1 8888 . 220 
Error 567242 . 89 1 65 3437 . 84 
Total  < Corr . ) 586 1 31 . 1 1 1 66 
Corre l at i on Coe f f i c i ent = -0 . 1 79514 R-squared = 
Stnd.  Error  o f  Est .  = 58 . 6331 
Prob .  
Leve l 
5 .  03696E-8  
0 . 0 202709 
f-Rat i o  
5 . 494 
Prob .  Leve l  
. 02027  
3 . 22  percent 
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• -ti  
0 
• 1  
Parameter 
l n_tercept 
S l ope 
Est i mate 
3268 . 33 
-0 . 923681 
Standard 
Error 
592 . 942 
0 . 31 971 3 
T 
Val ue 
5 . 5 1 206 
- 2 . 8891 
Anal ys i s  of Var i ance 
Source Sum of Squares D f  Mean Square 
Mode l 20658 . 608 1 20658 . 608 
Error 269775 . 86 109 2475 . 01 
Total ( Co r r . > 290434 . 47 1 10 
Corre l at i on Coe f f i c i ent = -0 . 266702 R-squared = 
Stnd. Error  o f  Est . = 49 . 7495 
Prob .  
Leve l  
2 . 61 523E-7 
4 . 661 89E-3  
f-Rat i o  Prob .  Leve l 
8 . 347 . 00466 
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49 
sigr.if: cant (p = 0 . 0 1 }  ( F igure 6 ) . �emales have a 
statist ica! ly s ignificant negat ive secula� trena 
( p  = 0.0 1 )  ( Figure 7). Regression plots for males 
and females are presented in Figures 8 and 9 .  
Analyses for the 1990  sample did not produce 
statistically si gnificant secular trends for either 
males ( Figure 10) or females ( Figure 1 1). The 1 9 90 
sample was separated into individuals with diabetes, 
and those without diabetes. Signif icant secular 
trends were not present among any of the subsamples 
f or males (Figures 1 2  and 1 3 ) and females (Figure 1 4  
and 15) . 
To examine the total change in height the 
average adjusted means for each birth decade cohort 
were plotted. Values with one or two in the sample 
we�e omitted from the conecting , . � ine. Adjustment 
for the missing time periods of 1 8 80 to 1 900 was 
made by obtaining averages for the two decades prior 
to and following the missing time periods with 
samples greater than two. Additionally , a large 
difference between the 1 8 9 2  adjusted means and 1 9 90 
means exist. The specific cause for this can not be 
identif ied. Two possible explainations of 
interobserver error and improvement in equipment 
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Va l ue  
??'ob, 
L eve l  �--------���-----------�· ·------------------------------------------
I ntercept 




':'ota l  < Corr . ) 
1 661 . 08 
0 , 6?31 5'7 
1 1 . 1 9 93  
0 � 2 631 '75 
1 48 . 3 1 9  
2 . 36'785 
0 
0 . 01 90866 
-------� -----��----------------------------
Anal � s i s o f  Var i ance 
Sum of SCl!uares 
1 8963 . 645 
541 1 '70 . 51  
--------
5601 34 , 1 6  
D f  Mean SCl!uare 
1 1 8963 , 645 
1 60 3382 . 32 
1 61 
F-Rat i o Prob. Leve l  
5 , 607 . 0! 90� 
Corre l at i on Coe f f i c i ent = 0 . 1 83�99  
Stnd ,  Erro?' o f  Est . = 5 8 , 1 5 '7'7  
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Regress i on Anal y s i s - L i near mode l : Y = a+ bX 
================================================================
=
========-- --- = 
Dependent var i abl e :  D : FUQ . adJust 
?arameter  
I ntercept 
S l ope 
Est i mate 
1 520 . 1 6  
0 . 9321 24 
Standard 
Error 
1 3 . 1 762 
0 , 325375 
I ndependent var i abl e :  D : FUQ . age 
T 
Va l ue 
1 1 5 .  372 
2 .  8647'7 
Prob .  
Leve l  
0 
5 . 04106E-3 
Anal ys i s  o f  Var i ance 
Source Sum of Squares D f  
Mode l 2031 1 . 529  1 
E rror 262427 , 05 105 
Total  < Corr . > 282938 , 58 106 
Corre l at i on Coe f f i c i ent = 0 , 269248 
Stnd . Error o f  Est . = 49 . 9931 
Mean Square 
2051 1 . 529 
2499 . 31 
R-squared = 
F-Rat i o Prob. Leve l 
8 . 207 . 00504 
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Secular Trend for 1 8 9 2  Cherokee Females 
with Indian Inheritance of 75 Percent or 
Greater . 
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Total  ( Cor r . ) 
Est imate 
- 3 64 . 1 3 6  
1 . 1 0 4 2 6  
Standard 
Error 
1 4 0 1  
0 . 7 2 2 29 9  
T 
Value 
-0 . 2 5 9 9 1 2  
1 . 5 2 8 8 2  
Analys is  o f  Var i ance 
Sum of Squares 
1 5 5 2 6 . 9 80 
2 9 2 2 9 9 . 2 7 
Df Mean Square 
1 1 5 5 2 6 . 98 0  
4 4  6 6 4 3 . 1 7 ---------
3 0 7 8 2 6 . 2 5 4 5  
Corr e lat i on Coef f ic ient = 0 . 2 2 4 5 9  




. 7 9 6 1 4  
. 1 3 3 4 7  
F-Ra t i o  ?rob . Leve l 
2 . 34 . 1 3 3 4 7  
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Tot a l  ( Corr . ) 
Est imate --------
1 5 3 6 . 0 2 
0 . 0 5 2 3 7 2 6  
Standard 
Error 
9 2 0 . 8 4 9  
0 . 4 7 3 7 4 3  
T 
Value 
1 . 6 6 8 0 5  
0 . 1 1 0 5 5 1  
Analys is  o f  Var i ance 
Sum of Squares 
6 6 . 0 8 3 5 8 3  
4 1 6 3 5 2 . 9 4 
Df  Mean Square 
1 66 . 0 8 3 5 8 3  
7 7  5 4 07 . 1 8 ---------
4 1 64 1 9 . 0 2 7 8  
Correlat ion Coe f f ic ient = 0 . 0 1 2 5 9 7 4  




. 09 9 3 7  
. 9 1 2 2 6  
F-Rat i o  Prob . Leve l 
. 0 1 2 2 2  . 9 1 2 2 6  
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Total  ( Corr . ) 
Est imate --------
9 4 1 .  5 3 8  
0 . 4 1 1 2 4 1  
Standard 
Error 
1 6 6 5 . 8 3 
0 . 8 5 9 0 2 9  
T 
Value 
0 . 5 6 5 2 0 8  
0 . 4 7 8 7 2 7  
Analys is o f  Var iance 
Sum of  Squares 
9 9 5 . 3 3 7 9 5  
1 1 2 9 1 9 . 1 1 
D f  Mean Square 
1 9 9 5 . 3 3 7 9 5  
2 6  4 3 4 3 . 04 ---------
1 1 3 9 1 4 . 44 2 7  
Correlat ion Coe f f ic ient = 0 . 09 3 47 5 1  




. 5 7 6 7 8  
. 6 3 6 1 3  
F-Rat io Prob . Leve l 
. 2 2 9 2  . 63 6 1 3  
. 87 percent 
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Total ( Corr . ) 
Est imate 
3 7 4 . 30 1 
0 .  7 4 8 5 6 8  
Standard 
Error 
1 78 0 . 06 
0 . 9 1 7 4 0 6  
T 
Value 
0 . 2 1 0 2 74 
0 . 8 1 5 9 6 1  
Analys is o f  Var i a�ce 
Sum of Squares 
3 8 3 0 . 0 8 0 7  
9 2 04 2 . 607  
Df  �ean Square 
1 3 8 30 . 0 8 0 7  
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9 5,8 7 2 . 6 8 8  1 7  
Corre lat ion Coef f i c ient = 0 . 1 99 8 7 4  




. 8 3 6 1 1 
. 4 2 650  
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Total  ( Corr . )  
Est imate --------
2 0 3 7 . 8 6 
-0 . 2 1 3 1 2 9  
Standard 
Error 
1 5 29 . 65 
0 . 7 9 0 4 4 9  
T 
Value 
1 . 3 3 2 2 4  
-0 . 2 6 9 6 3 1  
Analys is  o f  Var iance 
Sum of Squares 
3 6 9 . 7 1 8 0 3  
2 3 3 9 3 2 . 2 0 
Df Mean Squa:::-e 
1 3 6 9 . 7 1 8 0 3  
4 6  5 0 8 5 . 4 8 ---------
2 34 3 0 1 . 9 1  4 7  
..) 
Corre lation Coe f f i cient = 70 . 0 3 9 72 3 5  
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Tota l  ( Corr . )  
E s t i mate  
1 8 4 6 . 1 3 
- 0 . 1 0 1 5 8 4  
Standard 
Error 
1 1 4 2 . 5  
0 . 5 8 3 7 9 3  
T 
Value 
1 . 6 1 5 8 7  
-0 . 1 7 4 0 0 8  
Analys i s  o f  Var iance 
Sum of Squares 
7 1 . 8 9 4 9 0 9  
6 8 8 5 8 . 8 5 3  
Df  Mean Square 
1 7 1 . 8 9 4 9 0 9  
2 9  2 3 7 4 . 4 4 3  ---------
6 8 9 3 0 . 7 4 8  3 0  
Corre lat ion Coe f f ic i ent = '-0 . 03 2 2 9 5 5  
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from 1892 till present could account for this 
difference . 
There was a difference i� �he adj usted mean 
hei ght between samples. The difference of 100 mm 
was subtracted from the 1990 adjusted mean heights 
for females and 90 mm was subtracted from the 1990 
male adjusted mean heights in an effort to account 
for this difference. These values were used because 
they were the average difference for the 1892 and 
1990 samples . 
Average stature and adjusted stature for each 
birth cohort can be found in Tables 7 and 8. 
Figures 16 and 17 are the graphs of the adjusted 
stature means with corrections. From these graphs 
it can be seen that height has decreased from the 
1700s and is now ·beginning to increase only in the 
last half of this century. This corresponds to the 
increase in economic stability for �he Eastern 
Cherokees. 
As previously stated, the early economic and 
living conditions of the Eastern Cherokees can best 
be described as poor { c. f .  Chapter 3} . The factors 
which might affect the individual's potential to 
attain his/her maximum growth include : decreased 
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Table 7 .  �ean 3ei ght a�d Mean Adj usted Height f or 
Eastern Cherokee Males by B i rt� Cohort. 
B I R'I'F. HEIGHT (mm) A::JJUS TED EEIGHT ( mm )  
COHORT :\1ean s. d. Range Mean s. d. Range 
1 7 80 1 6 4 4 . 0  1 6 6 1 . 8  
1 800 1 7 5 4 . 5  7 2 . 0  1 703 . 0- 1 7 6 7 . 9  7 3 . 6  1 7 1 5 . 8 -
1 806 . 0  1 8 20 . 0  
1 8 10 1 6 20 . 2 3 3 . 2  1 5 8 5 . 0- 1 6 30 . 7  3 3 . 9  1 5 9 4 . 9 -
1 6 5 8 . 0  1 6 6 9 . 7  
1 8 20 1 7 2 6 . 6  60 . 4  1 6 3 9 . 0- 1 7 3 4 . 8  5 9 . 9  1 6 4 8 . 0-
1 8 1 6 . 0  1 8 2 5 . 0  
1 8 30 1 709 . 3  4 9 . 8  1 6 2 6 . 0- 1 7 1 5 . 2  4 9 . 6  1 6 3 2 . 7 -
1 800 . 0 1 806 . 5  
1 8 40 1 6 7 2 . 7  5 3 . 0  1 5 7 9 . 0- 1 6 7 6 . 8  5 3 . 0  1 5 8 3 . 5 -
1 7 90 . 0 : 7 9 4 . 5  
1 8 50 1 6 8 8 . 1  5 5 . 6  1 600 . 0- 1 6 90 . 1 5 5 . 6  1 60 1 . 1 -
1 7 8 9 . 0  1 7 9 1 . 7 
1 8 60 1 6 8 2 . 7  6 4 . 1  1 5 4 7 . 0- 1 6 8 2 . 1  6 4 . 2  1 5 4 6 . 3 -
1 800 . 0 1 800 . 2 
1 8 70 1 6 7 1 . 5  5 2 . 7  1 5 3 2 . 0- 1 6 6 9 . 1  5 2 . 7  1 5 2 9 . 2 -
1 8 1 6 . 0  1 8 1 3 . 2  
1 900 1 805 . 0  1 8 6 4 . 8  
1 9 10 1 6 8 1 . 2  3 5 . 7  1 6 5 1 . 0- 1 7 2 8 . 1  3 5 . 5  1 6 9 4 . 7 -
1 7 2 1 . 0  1 7 6 3 . 5 ' 
1 9 20 1 6 80 . 3 . 5 3 . 9 1 600 . 0- 1 7 1 8 . 2  5 5 . 7  1 6 3 5 . 6 -
1 7 3 1 . 0  1 7 6 6 . 6  
1 9 30 1 7 4 9 . 3  3 9 . 0  1 6 8 4 . 0- 1 7 7 5 . 2  3 8 . 4  1 7 1 3 . 9 -
1 7 9 5 . 0  1 8 2 3 . 7  
: 9 40 1 7 1 5 . 3  6 8 . 2  1 600 . 0- 1 7 2 7 . 8  7 1 . 5 1 6 1 1 . 5 -
1 8 2 5 . 0  1 8 4 4 . 5  
1 9 50 1 7 80 . 1 6 5 . 7  1 6 70 . 0- 1 7 8 4 . 4  6 6 . 8  1 6 7 4 . 6 -
1 8 5 4 . 0  1 8 5 8 . 6  
1 9 60 1 8 1 8 . 5  1 3 2 . 9  1 6 3 8 . 0- 1 8 1 1 . 3  1 3 5 . 7  1 6 2 9 . 9 -
1 9 5 5 . 0  1 9 5 1 . 5  
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Tab l e  8 .  Mean He i ght a�d Me a� Ad : us t e d  Ee i gh t  fo�  
East ern C�erokee Fe�a l e s  by B i r th Co�o r t .  
B I RTH �E I G�� � �� )  










1 9 10 
1 920 
1 930 
1 9 40 
1 9 50 
1 960 
1 9 70 
! 5 7 2 . 3 
1 5 5 2 . 0  
1 5 56 . 6 
1 5 7 5 . 3  
1 56 4 . 3  
1 5 53 . 4 
1 5 4 5 . 1  
1 5 4 1 . 2  
1626 . 0  
1620 . 2 
1 6 1 4 . 0  
16 18 . 8 
1 6 36 . 1 
1 6 3 3 . 3  
163 5 . 3 
1667 . 4  
� .,  f"I 
'-" - . ' 
40. 6 
76 . 2  
58 . 2  
53 . 1  
5 2 . 7 
3 5 . 2  
1 9 . 2  
86. 0  
6 4 . 3  
5 7 . 2  
70 . 6  
5 5 . 8  
5 1 . 8 
1 5 50 . 0-
1608 . 0  
1 5 1 4 . 0-
1 607 . 0  
1 488. 0-
1 6 2 9 . 0  
1 4 1 2 . 0-
1 6 3 4 . 0  
1 4 4 4 . 0-
1 6 90 . 0  
1 4 4 7 . 0-
1640 . 0  
1 4 73 . 0-
16 1 7 . 0  
1 600 . 0-
1 6 5 1 .  0 
1 4 9 9 . 0-
1 7 53 . 0  
1 4 7 3 . 0-
1 702 . 0  
1 568 . 0-
1 708 . 0  
1 4 7 9 . 0-
1 76 5 . 0  
1 560 . 0-
1 7 4 9 . 0  
1 586 . 0-
1 72 4 . 0  
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ADJUSTED HE I GHT ( rem )  
Mea� s. c .  Range 
1 5 9 2 . 4 3 2 . 6  
1667 . 6  
1 5 70 . 5 40. 2 
1585 . 6  7 7 . 2  
1 5 70 . 4 58 . 4  
1 5 5 5 . 8  5 3 . 1 
1 5 4 4  .. 7 5 2 . 8  
1 53 7 . 5  3 5 . 1  
1 6 43 . 8  
1 636 . 5  1 9 . 6 
1 626 . 0  85 . 9  
1 62 7 . 3  6 4 . 7  
1 6 40 . 6 5 6 . 7  
1 63 4 . 3  70 . 5 
163 2 . 9  5 5 . 9 
1 663 . 0  5 1 . 7 
1 5 €. 9 . 2 -
: 62 9 . 8 
1 528. 5 -
1 620. 4 
1 4 9 7 . 1 -
1 63 9 . 2  
1 4 18 . 5 -
1 6 9 4 . 3  
14 4 7 . 0-
1 6 9 4 . 3  
1 4 4 7 . 0-
1 6 40 . 7 
1 46 9 . 7 -
1 6 1 2 . 9 
16 1 5 . 5 -
1 6 6 7 . 2 
1 5 10. 7 -
1 76 4 . 7-
1 48 1 . 7 -
1 7 1 1 . 0 
1 5 73 . 6 -
1 7 10. 6 
1 4 7 9 . 7 -
1 766 . 1 
1 5 5 7 . 4 -
1 7 46 . 3  
1 58 1 . 8-
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Figure 16. Mean Adjusted Heights for Cherokee 
�ales Born 17 80 - 1960. 
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Females Born 1800 - 1 970 . 
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nutrition, general improverishment , poor housing , 
and inadequate medic al care. Fogel (1986) in an 
examinatior. of secular trends in the United States 
found a slight dec line in heights of the birth 
cohorts between 1 7 85 and 1820. A sharp decline was 
noted to begin in 1 830. The rise in heights began 
in 1890 and continued for the next 60 years. The 
Eastern Cherokees' negative secular trend 




William M. Bass and Ruby Thompkins ( 1980) 
measured 266 Eastern Cherokee adolescents for 
stature, weight, and skin folds. Thompkins ( 1980) 
compared the growth of adolescent Cherokee High 
School students living in Cherokee, North Carolina 
to two other samples. The first sample was the Ten­
State Nutrition Survey ( HEW 1972) , � comparison of a 
low income White and Black sample. The second 
compari son was with an Indian sample , Johnston et 
al. (1978) , a study of Minnesota Indians. 
Thompkins ( 1980) found that at age 1 3  Cherokee 
females were slightly taller than the Cherokee 
males. Beginning at age 14 through 16, Cherokee 
males ' height increased a total of 15. 14 cm, while 
Cherokee females height increased only 2. 4 cm. 
When Thompkins (1980 ) compared the Cherokee 
sample to the Minnesota Indians ( Johnston et al. , 
1978 ) ,  she found a similar pattern of growth in 
males up to age 15. The Minnesota Indian males' 
growth pattern showed a decrease, while the Cherokee 
6 7  
Indian males' pattern continued a steady increase . 
A 6. 1 err. dif ference existed between the two male 
Amerindian groups by age 17 . The females in both 
groups show a similar pattern in a cor.tinual 
increase in height with the means being "virtually 
the same " (Thompkins 1980:44). 
When the Cherokee youths' data were compared to 
the Ten-State Nutrition Survey data, no significant 
differences were found. Figures 18 and 19 (from 
Thompkins 1980 : 53) are graphic presentations of the 
mean heights of the three samples of males and 
females. 
Sample And Methods 
In  order to ascertain the height of the 1892 
Cherokee adolescents, the means were compared to 
Thompkins (1980) sample. To determine if a 
significant difference existed between the means, a 
T Test was performed (Sokal and Rohlf 1987). 
Results 
The sample size, means, and standard deviation 
for both the 1892 Cherokee and 1980 Cherokee 
adolescents are listed in Table 9. The graph of the 
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1 80 
Cherokee 
B l ack 
Wh i te 
- 1 10 E -
1 50 
1 3  1 4  Age 1 5  1 6  
Figure 18. Comparison of Mean Height Between 
Cherokee Males Ages 13  - 16 and Their 
White and Black Counterparts f rom HES 
Sample. (Thompkins 1980 : 5 3 ) 
Thompkins, R . A. 
! 980 A Cross-Sectional Study of Height, 
Weight, and Triceps Skinfold Meaurements 
of Cherokee I ndian Youths Ages � - 17. 
Ph. D .  Dissertation, University of 
Tennessee, Knoxville. 








_..... - - _ - � Whi te ______ ........ -:.�--..-·- ·-· - ·:::I Bl ack 
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Cherokee .. 
1 3  1 4  Age 1 5  
1 6  
Figure 19. Comparison of Mean Height Between 
Cherokee Females Ages 13 - 1 6  and Their 
White and Black Counterparts from HES 
Sample. (Thompkins 1980 : 5 3) 
Thompkins , R. A .  
1 980 � Cross-Secti onal Study of Height, 
Weight, and Triceps Skinfold Meaureme�ts 
of Cherokee Indian Youths Ages 1d -17. 
Ph. D. · Dissertation, University of 
�ennessee � Knoxvi l l e. 
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TABLE 9 .  Mear.s He i g�t s , Range . a�d S amp l e  S i z e  o f  
Cherokee Youth Age s 1 3 - 1 7 .  
Age Samp l e  Mean s . d . Ra!"!ge 
S i ze ( cm }  ( err. )  ( err: ) 
189 2 Ado l es cent Measuremen ts  
�ALE S  
13  8 1 52 . 0  3 . 9  1 4 7 . 1 - 1 56 . 5  
1 4  10 1 5 7 . 5 6 . :  1 5 5 . 4  - 1 6 7 . 3  
1 5  1 2  1 56 . 7  9 . 2 1 40 . 0 - 1 73 . 1  
16 4 1 5 9 . 1  3 . 8 1 5 5 . 4  - 1 6 4 . 5  
: 7 4 164 . 0  4 . 5  1 5 9 . 0  - 168 . 0  
FEMALES 
13 1 5  1 4 4 . 7  6 . 2  1 28 . 6  - 1 5 9 . 9  
1 4  3 1 42 . 6  5 . 1  136 . 7  - 1 46 . 0  
1 5  1 1  1 5 5 . 8  2 . 3 1 50 . 8 - 1 58 . 4 
16 7 1 56 . 8 5 . 5  1 4 9 . 7  - 16 7 . 5  
1 7  6 1 53 . 2 4 . 7  1 4 5 . 7  - 1 58 . 6  
Thompk ins ( 1 980) Ado l e s c ent  Measuremen t s  * 
MALES  
13 16 1 5 9 . 1  4 . 6 1 5 1 . 0  - 1 6 5 . 3  
1 4  1 1  16 7 . 1 6 . 3 1 58 . 8  - 1 77 . 4 
: 5  ., ., 169 . 9  ... � 7. 0 1 5 5 . 1 - 181 . 6  
16 : 4  1 72 . 9 1 .  0 1 6 1 . 7  - 183. 5 
1 7  7 1 75 . 8 5 . 0 1 70 . 5 - 181 . 2  
�EMALES  
:. 3 2 0  1 5 9 . 5  5 . 7  1 4 9 . 5  - 1 6 9 . 9 
1 4  23 1 5 9 . 3  5 . 6 1 52 . 5  - 1 6 7 . 3  
1 5  1 9  1 60 . 8 6 . 5  1 48 . 3  - 169 . 9  
16  1 9  16 2 . ,  4 . 2 1 5 4 . 5  - 1 6 9 . 1  
* From : Thompkins , R . A .  
1 980 � Cross-Se c t i onal S tudy o f  He ight , 
We igh t , and Tr i c eps Skinf o l d  
Measurement s o f  Cherokee Indian 
Youths Ages 13 - 1 7 .  Ph . D .  
D i s se r t at i on , The Un ive r s i ty o f  
Tenness ee , Knoxvi l l e . 
71 
means and range of the 1 8 92 sample for males and 
females can be seen in Figures 2 0  a�d 2 :. F i gure 2 2  
is a comparison graph of the two samples. 
A significant difference ( 0 . 01 alpha level) was 
found between each mean for both males and females 
at every age. In  each case, the 1892 sample was 
shorter than Thompkins' 1980 sample of present day 
Cherokee youth. Among the males the difference 
ranged from 7 . 1  cm at age 13 to 13 . 8  cm at age 1 6. 
In females, the range of difference was greater. At 
age 15  a 5 . 0  cm difference exists, with the greatest 
difference of 1 6. 7  cm at age 14 . From the 
examination of the graphs, both the males and 
females level off earlier than the present day 
Cherokee or National Center Health Survey growth 
standard. 
The adolescent growth of the 1892 Cherokee 
youth are markedly different from Cherokee youth in 
1980. It is reasonable to assume that the adult 
stature would therefor be affected. 
7 2  
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F:gure 20 . Means and Ranges of Heights of 189 2 
Sample Adolescent Males. 
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Figure 21.  Means and Ranges of Heights of 1892 
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Figure 22. Comparison of Adolescent Mean Heights 
Between 18 9 2  sample and Thompkins' 
:980 Sa�p le . 
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CHAPTER 7 
HEALTH STATUS 
Sample and Methods 
The health records for the Cherokee School 
during the years 1894 - 1 905 were examined to 
provide an insight into the health status of the 
Eastern Cherokees near the time of Starr ' s  visit. A 
total of 1, 265 cases were treated by the attending 
physicians (Table 10). Conditions were coded 
according to the International Classification of 
Disease, 9th Edition (CPHA 1979). 
Photographs, housed at the Cherokee Indian 
Museum, Cherokee, North Carolina, dating from the 
late 1800s and ealry 1 900s were examined to provide 
a visual picture of the Eastern Cherokees near the 
time of Starr ' s  visit. They were examined to find 
if obesity and fat patterning were evident. One of 
the photographs was of an individual 
who participated in the 1892 sample and others were 
related to participants. 
Interviews { Appendix) were conducted with 54 
individuals { 50 females and 4 males ) that provided 
7 6  
'I'ABLE 1 0 . Numbe r o f  Cases  i n  Each C l as s i f i ca t i on 
D i s e ases  1 8 9 4 - 1 9 0 5 . C l as s i f i ed 
9 th rev i s i on . 
C a t e gory Ma l e  Fema l e  1 8 9 4  - 1 9 0 0 -
1 8 9 9  1 9 0 5  
1 5 2  1 7 3  1 1 5 
2 0 0 0 
3 3 1 0  5 
4 1 0 1 
5 0 2 0 
·6 2 4  2 2  2 2  
7 0 3 2 
8 2 9 5  2 9 2  3 1 5  
9 2 7  2 0  3 3  
1 0  1 5 2 
1 1 1 9 0 
1 2  2 6  1 0 5  9 2  
1 3  3 1 3  9 
1 4  0 0 0 
1 5  9 1 6  1 6  
1 6  1 0 0 
1 7  1 5  5 7  5 6  
Unknown 3 9  4 1  4 6  
T o t a l  4 9 7  7 6 8  7 1 4  
Category Key : 
1 � Infect ious and Paras i t ic Di seases 
2 - Neoplasms 





2 4  
1 
2 7 2  
1 4  
4 
1 0  





1 6  
3 4  
5 5 1  
3 - Endocr ine , Nut r i t ional , and Me tabo l i c  D iseases 
and Immun i ty D i sorder s  
4 - D i seases o f  the B lood and B l ood-Forming Organs 
5 - Mental Di sorders 
6 - D i seases of the Nervous Sys t em and Sense Organs 
7 - D iseases of the C i rcul a t ory System 
8 - D i seases of  the Resp i ra t ory System 
9 - D i seases o f  the D i ges t j ve System 
10  - D i seases o f  the Geni tourinary Sys tem 
1 1  - Compl i ca t i ons of  Pregnancy , Chi ldb i r t h , and 
the Puerper ium 
1 2  - D i seases of the Sldn and Subcutaneous T i s�ue 
1 3  - D iseases of the Muscu loske t a l  System and 
Conect ive Tissue 
14 - Congential  Anoma l ies  
15  - Certain  Condi d i t ons Org j ninat ing in  the 
Pernatal  B lood 
16 - Sympt oms . S i gns , and I l l -De f i ned Condi t ions 
17 - Injury and Po i son ing 
7 7  
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o f  
the emic perception of the emergence of diabetes 
among the Eastern Cherokees, the causes of diabetes , 
the reasons for the high rates of diabetes among 
Amerindians, and Eastern Cherokee risk reduction 
techniques. These interviews were conducted in a 
non-threatening environment and occurred prior to 
the measurements being taken. Responses were 
grouped into like categories for analysis. Key 
informants provided additional information 
concerning the genealogy of f amilies , the native 
medicines used in the treatment of diabetes, and the 
early presence of diabetes in the community. 
Results 
Health Records 
Diseases of the respiratory system 
representated 4 6. 4  percent of all the cases. Over 
one-half (59. 0 percent) of the males were treated 
for respiratory disease ; whereas, only one-third 
(38. 0 percent) of the females suffered from 
respiratory diseases. The Indian Health Service 
reported that upper respiratory infections and the 
common cold were the leading conditions treated in 
78 
the out -patient clinics fo� 1 987 ( USDHHS 1988). In 
198 6, 17 . 7  perce�t of the of the out-patient clinic 
visits at the Cherokee Hospital were related to 
upper respiratory infections or to the common cold 
( compiled by Bradley 1990). 
The second highest category of disease treated 
at the Cherokee School was infectious and parasitic 
diseases ( 17 percent } .  Ten percent of the cases 
were related to diseases of the skin and 
subcutaneous tissue. 
Diabetes was not reported by physicians prior 
to 1940 as stated by West ( 1978) and others. 
However , Hrdlicka ( 1908) reported one case of an 
adult with diabetes. The reported mortality rate 
among all Amerindians due to diabetes has risen 
since 1955. The mortality rate in 1955 was 17. 0 per 
100, 000 and 22. 9 in 1985 ( USDHHS 198 8). At the same 
time life expectancy among Amerindians has risen 
from 5 1  years in 1940 to 71. 1 in 198 �. Table 11 
compares the life expectancy of Amerindians and 
Whites. 
Due to the effects of diabetes on the 
circulatory system, diabetics often experience 
difficulty in healing wounds. An examination of the 
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TABLE 1 1 . Compariso� o f  L i fe Expecta!'lcy for 
A:nerindians and U.S. Wh ites. 
Decennial Amer:.r.d.:an White 
Census Year Male Female Both Male Femz.le Both 
1940 5 1. 3 5 1. 9 5 1. 0 6 2. 1  66. 6 6 4.2 
!950 58.1  62. 2 60.0 66. 5 72. 2 69.1 
1 960 60. 0 65 . 7  6 1. 7 6 7. 4  74. 1 70. 6 
1 970 60.7 71 .  2 65. 1 68. 0 75.6 71. 7 
1 980 67. 1 75. 1 7 1 . 1 70. 7 78.1 74.4 
Adapted From : 
United States Department of Health and Human 
Services 
1988 Indian Health Service Chart Series 
Book. Washinton, D. C. p. 53. 
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medical records from the Cherokee Boarding School 
( 1894 - 1905} and the Hospital Quarterly reports from 
the years 1914 to 19 1 6  and 1919 to 1921 should 
indicate whether or not difficulties in healing did 
exist. 
For the years 1894 through 1905, abscess, 
boils, and skin ulcers were examined in relationship 
to their frequency and the length of treatment that 
was required ( Table 12}. Twenty percent required 
two weeks of treatment and 22. 91 percent required 
over one month of medical care. Six percent of the 
cases were listed as chronic. Hospital Quarterly 
reports from 1914, 1915, 1919, 1921, and 1929 listed 
individuals treated in the hospital for boils, 
abscesses, ulcers of the leg ' and feet, infected 
wounds , and gangrene of the feet . In addition, 
heart disease, gall stones, and cancer of the 
stomach and breast were reported ( Table 13}. Prior 
to 1914, two cases of heart disease and three cases 
of gall stones were reported as treated by the 
physician at the Cherokee Agency School. 
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TABLE 1 2. Treatment Le�£t� :o�  Absces s , u: c e � s ,  a�d 
3o� : s  : =om : 8 9 4  - : 9 05. 
"JP. ..YS ABSCE S S  ULCER BO: LS ':'O':'AL PERCENTAGE 
1 - 7 1 3  4 3 20 4 1. 6 
8 - 20 10 0 0 10 20. 8 
? 1  - 30 4 2 1 7 1 4 . 6  _ ... ... 
3 1  - 60 3 0 3 6 1 2 . 5  
6 1  - 90 0 0 1 ., 2. 1 � 
91  - 1 20 0 0 0 0 0 . 0 
1 2 1 - 150 0 0 1 1 2 . 1  ... 
Chronic 2 0 3 6 . 2  
'Jnknown 6 5 10 2 1  
8 2  
�A:S�E 1 "' .... ,j • :> .1seases Treated by Physicia:::1s ar.1ong 
Easter� Cherokees  1 9 1 4  - '! a '? .. - .;.,,,, - . .  
Disease 191 � 191 5 191 9 ! 9 2 0  1 9 2 1  
Abscess ':) ., 3 ..., -
Amputation 
Hane. 1 
Bo:. ls· 1 2 
Ca!'lcer 
Breast/ 




Hear t Disease 7 4 
Ulcer 
Leg 1 3 
Feet "I 6 ' 
Wounds 




Obesity in Arr.erindians during the Nineteenth 
Century was " uncommon in all tribes" ( West 1978 : 3 1 ) . 
West made this statement after studying photographs .  
Although -not stated, the photos were most likely 
from the western Amerindian tribes. In a detailed 
account of diseases in southwestern Indians, Geare 
(1915) stated that pathological obesity was not 
present. 
Many authors have noted the status of obesity 
among the present day Amerindians (Prevets 1965, 
West 1974, Hammon et al . 1978, Judkins 1978, Knowler 
et al. 1981, Knowler et al. 1983, Pettitt et al. 
1983, Terry and Bass 1984, Weiss et al. 1984, Lang 
1985, Saad et al. 1988). Terry (1982) found a high 
incidence of obesity among Cherokee Indian women 
living in the Snowbird township . 
A certain patterning of adipose t i ssue or f at 
has been associated with chronic conditions such as 
diabetes (Szathmary and Holt 1983, Lapidus 1984, 
Larson 1984, Mueller et al. 1984, Bjorntorp 1985, 
Kaplowitz et al. 1987,  Freedman and Rimm 1989) and 
cardiovascular disease (Kaplowitz et al. 1987). Fat 
patterning has been studied in  a variety of ethnic 
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groups including Amerindians (Feldman et al. 1 969 , 
Szathma=y and Holt 1 983 ) , Mexician-Americans 
(Mueller et al . 1984), and Canadians ( Kaplowitz et 
al. 1987). 
Diabetics do not necessarily differ in the 
amount of fat but in the location of fat ( Szathmary 
and Holt 1983 , Mueller et al. 1984). Szathmary and 
Holt (1983 : 507 ) determined that diabetics have less 
fat on distal extremities and more on the trunk and 
associated regions. 
Photographs taken by Mooney circa 1890 for the 
Smithsonian I nstitution National Anthropological 
Archives demonstrate that some Eastern Cherokees 
possessed adipose tissue in the trunk region. This 
patterning of fat is similar to that identified by 
Szathmary and Holt ( 1983) as being related to 
diabetes. A few examples of this fat patterning in 
men can be seen in F igures 2 3  through 2 7. Amonetta 
Sequoyah, (Figure 2 3) born in 1841 , participated in 
the 1892 measurements by Starr. Relatives of 
Climbing Bear (Figure 24), Swimmer (Figure 2 5), and 
Young Deer (Figure 26) also participated in Starr ' s  
study. All five men show extra adipose tissue on 
the trunk region. An excellent example of the fat 
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Figure 23. Amonetta Sequoyah. Photo taken in the 
late 1880s. National Anthropological 
Archives , Smithsonian Institution. 
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Figure 2 4. Cl imbing Bear. Photo taken i n  the 
�a�e  1880s. National Anthropological 
Archives ,  Smithsonian Institution. 
8 7  
Figure 25. Swimmer. Photo taken in the 
late 1 8 80s. National Anthropological 
Archives, Smithsonian Institution. 
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F i gure 26 . Young Deer. Photo taken in the 
late 1880s. National Anthropological 
Archives, Smithsonian � nstitution. 
89 
F igure 27. Catawba Killer. Photo taken in the 
]ate 1880s. National Anthropological 
Archives, Smithsoni an Insti tution. 
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patterning can be seen in Figure 2 8  of an 
unidentified women. The f at is located in the trunk 
region . Additional examples of fat patterning on 
women can be seen i n  Figures 29 through 3 1 .  One of 
these women (Figure 29) was simply identified as 
"Del's mother" but further identification was not 
possible. A group photo of the 1888 Wolfetown 
Stickball Team (Figure 32) shows one individual in 
the foreground with extra adipose tissue in the 
trunk region. Stickball teams were comprised of 
younger , active men. A group photo. (Figure 33) of 
elders illustrates upper trunk f at patterning on 
Wesley Crow (front row on right) . Both William 
Talalah (Front row left) and Rev . John Jackson (back 
row right) appear to have added fat in the trunk 
region. 
These photographs of the Eastern Cherokees 
ill�strate a similar f at pattern to that associated 
with diabetes as described by Szathmary and Holt 
(1983). This pattern emerges as the individual  
ages. The Eastern Cherokees living in the late 
Nineteenth Century do not appear to conform to the 
descriptions as set forth by West (1978) or Geare 
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F i gure 28. Unidentif i ed Women on the Qualla 
Boundary . Photo taken in the 
late 1880s. National Anthropological 
Archives, S�i thsoni an Insti tution. 
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� igure 2 9 . O . , Del ' s  Mother. Photo taken in the 
late 1880s. National Anthropological 
Archives, Smithsonian Institution. 
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Figure 30. A Mat�on. Photo taken in the 
late 1880s. National Anthropological 
Ar chives, Smithsonian Institut!on. 
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F igure 31. Women Pottery Making. Photo taken in 
the late 1880s. National 
Anthropological Archives , Smi thsonian 
Institutior.. 
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F igure 32. Wolfetown Stickball Team. Photo taken 
by James Mooney in 18 8 8. National 
Anthropological Archives, Smithsonian 
Institutior.. 
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Figure 33. Cherokee Councilmen, 189 1. 
Fror-t Row: Rev. John Jackson and 
Morgan Calhoun. 
Back Row : William Ta-la-lah and 
Wesley Crow 
Extra Census Bulletin, Washington, D. C. 
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( 191 5) .  Eowever, �one appear to be as obese as some 
of the present day Eastern Cherokees. 
Interviews 
The Cherokee Agency School records (1894 -
1904) and Hospital Quarterly reports (1915 - 1921) 
do not identify diabetes as a disease or condition 
treated. In a effort to investigate the emic view 
of the community regarding the emergence of diabetes 
among the Eastern Cherokees 50 adults were 
interviewed . During the interview 9uestions were 
asked to determine the emic perception of the causes 
of diabetes, the reason for diabetic rates being 
high among Amerindians, and the ways for an 
individual to reduce the risk of diabetes. 
During the interviews and in discussions with 
key informants it was found that diabetes is 
beiieved by the Eastern Cherokees to have been 
present among Eastern Cherokees prior to the 1940s 
as reported . 
Dates that individuals first heard of diabetes 
ranged from 1920s and up to 197 7. One 79 year old 
women commented that diabetes had always been among 
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the Easte�n Cherokees. Key informants supplied 
several cases indicating to the presence of 
diabetic-related conditions among the Eastern 
Cherokees in the early 1900s. An eighty year old 
man described his mother as having chronic sores on 
her legs which would not heal. An elderly diabetic 
lady, in her late 70s , described her grandfather who 
had a foot that would not heal and who subsequently 
developed gangrene. She continued to describe the 
treatments used on her grandfather ' s  foot. The 
dialogue concluded with the statement that when she 
thinks about it , her grandfather exhibited symptoms 
of diabetes. Another older women , aged 67, 
remembers an individual having the symptoms of 
diabetes "when she was young . "  In 1920, a lady ' s  
mother died from Bright' s Disease. She recalls that 
her mother also exhibited symptoms relating to 
diabetes. The statement "Diabetes has been here a 
long time" was made by a diabetic women in her late 
seventies. 
Interviews with Opal, a key informant, 
revealed a traditional remedy for diabetes, commonly 
referred to as " sugar" among the older Indians. 
This is still in use today. The substance is found 
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in the roots of two or more plants which are boiled 
togethe�. O�e plant mentioned was the huckleberry . 
These plants are gathered seasonally. This mixture 
was described as a liquid appearing similar to frog 
eggs in water that becomes clear when shaken. The 
mixture was taken orally once in the morning in a 
dosage described as a " swig. " 
Opal had used this medicine sand during its use 
her blood glucose values taken at the Diabetic 
Clinic were within normal range. Once she returned 
to the physician's prescription of oral medicine 
only, her blood glucose values became erratic . This 
was confirmed by Dr. Mary Ann Farrell, her physician 
( Personnel communication 1989). Other key 
informants confirmed the use of the native medicine. 
Unfortunately, a sample was unavailable for this 
study due to the seasonality of the plants. 
Two additional references appear in Cherokee 
literature relating to a traditional medicine for 
diabetic sores. Hamel and Chiltoskey ( 1974) list 
Prunella vulgaris, commonly called Self-Heal or 
Heal-All as a treatment for diabetic sores. A tea 
is made for the individuals to bathe the infected 
area in order to control diabetic sores. A similar 
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remedy for a sore  that was approaching ga�grene i s  
t o  be found in the John Howard Payne unpubl ished 
manuscr ipt ( 1835) . A distinct ion was ffiade in the 
manuscript between sores and wounds which would not 
heal. 
Among another Eastern Amerindians tribe , the 
Chippewa Indians, Dinsmore { 1928) reported a 
medicine for diabetes. The medicine was derived 
from the roots of the grape, Vitis cordifolia 
Michx . .  This was steeped and taken orally. 
Table 1 4  il lustrates the perceived causes of 
diabetes as described by Eastern Cherokee women . 
The cause of diabetes was identified as diet by 
62 . 5  percent of the women. Heredity was identified 
by 12. 4 percent. An interesting response was given 
by 7. 2 percent of the women, all of whom were under 
40 years old and not diabe tic. These individuals 
identified the cause of diabetes as lack of self 
care. This response is similar to that given by 
Eastern Cherokee women, who had never had a 
spontaneous abortion, when asked to identify the 
cause of spontaneous abortions (Stivers 1984). 
Diet was also cited as the main reason 
Amer indians have high rates of diabetes (Table 15). 
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TABLE : 4 . Perceivec Causes of D iabetes by 
�aste�� She�okees. ( Pe�centage } 
Females Diabetic 
Catego!'y 4 0  4 0+ T o t a :.  
FOOD 2 0 . 8  4 1 . 6  6 2 . 5  1 7 . 4  
:!EREDI TY 4 . 1  8 . 3  1 2 . 4  4 . 3  
MEDICA� 4 .  :!.. 
ACTIVITY 4 . 1 
LACK OF 
SELF CARE 6 . 9  
DON' T KNOW 12 . 5  
Total responses = 72 
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N'o:-i 
D i abetic 
5 2 . 2  
8 . 6  
\. 1 .  4 
4 . 3  
7 . 2  
1 3 . 0  
�ABLE 1 5 . Reasons Why Amer ind i ans Become 
Diabet i c . { P e� cent age ) 
Femal es !J .:.abet i c  Nor;. 
Catagory 4 0  40+  To t c. 1  







7 . ! 
EXERCISE 3 . 5 
HEREDITY 3 . 5  





DON ' T  KNOW 
3 . 5 
7 . 1 1 4. 2  
3 . 5 3 . 5 
3 . 5 7 . 1 
3 . 5 3 . 5 
1 .  2 
3 . 5 7 . 1 
7 . 1 7 . 1  
Total  Re sponses = 8 2  
* Spec if i c  Foods t o  Avoid 







:) i abet ic 
45 . 6  3 . 7 
1 .  1 
1 4. 8  
3 . 7 
3 . 7 
4. 9 3 . 7 
3 . 7 
! . 2 
8 . 8  
4. 9 3 . 7 
Spec i f ic foods were ment ioned by 1 4.2 pe�ce�t o :  the 
:nte�viewees. They included s tarch , fat back, 
grease ,  co�me�cia : ca�ned food , corn and fry breac . 
These food were also identified by Story as foods 
consumed of ten. 
Diet was the most frequently cited as the best 
method of reducing the risk of diabetes. Exercise 
was cited next. Avoidance of speci:ic foods ranked 
third. The foods to avoid included commercial 
canned food , quick (Fast) food, and grease (Table 
16 ) .  
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�ABLE 1 6. Ways Identified to Reduce the Risk of 
D iabetes . ( ?e�centage ) 
Females Diabetic No:: 
Category 40 40+ Total Diabetic 
WATCH DIET 2 4 . 0  1 6 . 0  
EXCERISE 1 2 . 0  
AVOID SPECIFIC 
FOODS* 4 . 0 
USE SPECIFIC 





CHECK-UP 4 . 0 





DON' T KNOW 
4 . 0 
8 . 0  
4 . 0 
4 . 0 
4 . 0 
4 . 0 
4 . 0 
4 . 0 
Total responses = 7 5  
* Foods to Avoid 
Canned Food 
Quick { Fast) Food 
Grease 
40 . 0  
1 6 . 0  
1 2 . 0  
4 . 0 
4 . 0 
4 . 0 
4 . 0 
4 . 0 
4 . 0 
4.0 
4 . 0 
4 . 6  
4 . 6  
4 . 6  
4 . 6  
4 5 . 3  
1 8 . 7 
10 . 9  
4 . 6  
4 . 6  
4 . 6  
4 . 6  
4 . 6  
1 .  5 
4 . 6  
* *  Foods to Use 
" Imitation Stuff" 




CONCLUSIONS AND IMPL ICATIONS 
The stature of the Eastern Cherokees has 
increased over the past hundred year period . 
Adolescents have made great gains in stature. 
The increase in height was greater in females than 
in males. This increase could be attributed to 
several factors which include, but are not limi ted 
to, improvements in economic condi t�ons, housing 
conditions, and health status. Present-day Cherokee 
women also are obtaining early prenatal care and 
education concerning nutrition and child care. 
These programs are provided by the United States 
Department of Agriculture through the Tribe 
Government .  They include WIC and The Indi an Health 
Servi ce  We l l  Baby Clinic. Knowledge thus obtained 
will continue to play a role in the ind ivdual ' s  
health long after he/she is no longer eligible for 
services. A culturally relevant nutrition education 
curriculum, in use in the school system since 1982, 
has enhanced young Cherokees ' knowledge of nutri tion 
in relationship to health problems and growth. 
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Additional research on the growth patterns of the 
Eastern Cherokees is planned using the 1892 sample 
as a base line. 
Adult stature demonstrated a negative secular 
trend from the late 1800s and then a positive gain 
in height began in the last half of this centutry. 
Although the presence of the negative secular trend 
is not questionable, several contributing factors 
should be mentioned . Firstly, for both males and 
females, stature data are not available for a 20 to 
25 year period from 1880 until 1900; thus not 
allowing for the collection of complete longitudinal 
data. 
Secondly, the tremendous increase in height 
between the 1892 sample and the present-day sample 
needs to be addressed for both adult and adolescent 
stature. Measurements were made using standardized 
anthropometric techniques and a standiometer . 
Interobserver error must be taken into account. 
Measurements from those missing years, if available, 
would aid in clarifing the true extent of the 
negative secular trend and the reverse into a 
positive secular trend . Fogel (1986 ) also reports a 
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negative secular trend for the general United S tates 
population during this time. 
There were no significant differences between 
diabetics and non-diabetics. Gene�ally , adult on­
set diabetes does not effect an individual until 
after the attainment of adult height. 
As in many Appalachian areas, the 
remoteness and the limited choice of marriage 
partners has made clear genealogical family 
definitions difficult. Further research is needed 
to find if there is a difference in diabetic and 
non-diabetic offspring of the 1892 sample. 
Several conclusions can be drawn from the 
interviews, the early medical records, and the 
photographs : 1) Respiratory diseases continue to 
be the leading cause of seeking medical treatment 
for Eastern Cherokees. 
2) Although diabetes was not listed as being 
treated, the presence of chronic sores, and the 
extended treatment time needed, are an indication of 
difficulty in healing. This is a common symptom of 
diabetes. Older Eastern Cherokees can identify the 
presence of symptoms of diabetes at least since the 
early 1920s. These individuals, although not 
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physicians , do hold a great store of knowledge 
conce�r-ing the Easte�n Cherokees during the early 
1900s. 
3) The photographs taken by Mooney and others 
in the 1880s demonstrate that the Eastern Cherokees 
did not conform to the common notion of " skinny 
Indians. " The photographs show that there was a 
tendency among older individuals to gain adipose 
tissue in the trunk region . 
4) Traditional medicine for diabetes does 
exist. One medicine was identif ied as controlling 
" sugar" while two others aided in controlling sores. 
Presently, the diet is viewed by the Eastern 
Cherokees as a major cause of diabetes as well as 
the reason for such as rate of diabetes being at 
such high rates among Eastern Cherokees and other 
Amerindians groups. Individuals identif ied specif ic 
foods as causing diabetes , which were both 
traditional: corn, fat back, fry bread (Story 1980) 
and modern: convenience food, commerical canned 
food . 
The health education program be ing conducted by 
Reservation health care providers is making an 
impact among the Eastern Cherokees. In addition to 
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the real izatio� of the !mpo� ta�ce o f  diet in  
diabetes, the va:ue of regular exercise was 
seen as a preventive measure . The foods to be 
avoided in the prevention of diabetes were not 
traditional foods but convenience foods (commerical 
canned food and fast food } .  
Hrdlicka ( 1 909 ) in examining tuberculosis among 
some Amerindian tribes listed several reasons for 
the rise in the incidence of tuberculosis among 
Amerindians. One statement might be considered as 
also applicable to the rise of diabetic rates of  
Amerindians. 
" It is assumed on purely logical grounds 
that the disease must have been much less frequent 
among the Indians in former times when they lived a 
more natural and active life , were better inured to 
hardships, and, with the exception of particular 
localities and period were better provided with 
suitable food" ( Hrdlicka 1 909 : 1 ) . 
In conclusion, the life expectancy for the 
Amerindian is increasing yet the rates of diabetes 
continue to rise. Prior to World War I I, physicians 
working with the Eastern Cherokees had to deal with 
a variety of acute, highly contagious conditions 
1 1 0  
(i . e. Tuberculosis and Influenza). I n  recent years 
the Indian Health Service has recognized diabetes as 
a major problem among Amerindians. However, a 
disservice is being done to the Eastern Cherokees 
when they are told that diabetes is a recent problem 
and a result of their own lifestyle choices . Much 
more research needs to be conducted concerning the 
biological relationships involved in the type of 
diabetes exhibited by the Amerindian. 
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